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^S^M II1-V^ 3|-^# i*} ^ ZL *fl^»^# *fl^ 

4. 

^"71 WiM-?! III-V^ «>£^ :£*Kr 7}^, <#7] ^o\] ^ 

^€ ^ p^^l GaN^l III-V^ ^ft *K£*11# ^ %^#J1S. •SrS^l 
^M9X°]^], GaN^l III-V^ S)-^-# «K5L*ll# -tf-f-ofl Ir(Sfe 

Ni.Pt), Ag, Ru, Ni, Au ^##^1 &*m°-3, ^fsl^ Jl^}^ 
#^"-8: M^-tb 3J^r ^-^-^-5- *b4. Me(=Ir, Ni , Pt)/Ag/Ru/Ni/Au ^ 

# <r ^^^-i" S^W. ^711^1 Ru/Ni/Au ^ 1 

^lElt!: Me(=Ir, Ni , Pt)/Ag/Ru/Ni/Au .2.^ ^fl-g-Sl-^, 4i7> ^JJf 

-i^H 7}1 III-V^ W# wVi^ll ^^r <r 5^1 ^ 

4. 

S. 1 
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£S|-£-M W# #51*11, ^ 1*13 , Me(=Ir, N 

Pt)/Ag/Ru/Ni/Au 
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^SMlr-M EI - V^f ^S^l ^4 ^ ZL >Hl2i« 0 i-^ {Gallium nitride- 
based m - V group compound semiconductor device and methed of producing the 
same} 

<i> £ l^r ^a] oflofl a)-^. ^^#7fl «VH^)#^ p ^ 

<2> 51 2fe n^-el- *fl2:^ ^ <1^b1 £-^7H uj-^- 

^Kd. . .. 

<3> £ 3£r ^"^^1 ttfeh #5fl 7l ^ofl tt)--^ Ni/Au ^ ^ 

^ l^el ^5L°11 ixj-^- 3^ *1^ 

<4> £ 4fe ^ t^ofl Of^ #2fl 7l#°H Xt)-^ Ni/Au ^ ^ 

<s> £ 5fe nj-ef *fl^€ i^^^-fil ^^e) £-3)7H tcf^ ojsj- o]g-- 

-ll^ ^ (secondary ion-mass spectroscopy: SIMS) Q 0 ] ^r^j ^^r. 

<6> 5L 6^ ^ ol-el- *H^€ .2.^*1^4 #211 ^l^oll rrj--& Ni/Au ^ # 

^-fr Flip-chip H ^"W 5 !-^^^ ^J-g-^^ M7l. 

<7> £ 7£r tcj-ef ^#^-4 #211 7l#ofl rrj-^. Ni/Au SL^ x\ 
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<8> £ 8-& £ ^ofl 4^ ^51^^ 7l#o)| nj-s Ni/Au ^ ^ 

<9> ^£#3] <£Si*ll 4i7} ^ ZL -4^^«\\ 3-°^, 

Me(=Ir,Ni,Pt)/Ag/Ru/Ni/Au SL^] ^Sj-l^M ffl - «V£^ 

<io> ^s^M oj-g.^- ^^-cfoi^( L ED)7l- «n<i^-, ^ 

£-§-4 ^ 71^ ^-^^r cfl^lim ^ Sa^Hr xlafl^o.^ ^S^*!, -2# 

^ GaN LED°fl tfltb £^7} Him^ GaN LED ^Ir^r -*f 

tt)-e|->H, A l ^J:*i ^-(current spreading^resistance)°l ?H -g- 

4 ^>^131, v£o>*lfe ! HI 2:7} ^ X\ 

<n> oj&l^ #^-§- GaN LED* ^§Hfr -g-^ 
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s|| ?1 *1 (flip-chip package) ^cf. LED^ M-8r 

XT-^olol 7] ^ -g-efl 5)^S>-S- nfl^ofl, ^ cflA] ^ o. p ^ 

A> ^ol 7>^S>711 £M ^ ^-XV ^-g. ^ 4, o}c)-. o] nfl p xg ^nl ^ 

W^l-ff(Al)4 £o] *VA}5L7} 90 %« ^fe -g-##£r tfl-W ^IH^ ^71 
nfl^ofl , p^j GaN^.^1 ^ ^J5_i^ ^ ^}tf. InGaN LED 

^5- ^i 1 ^4°fl n}-^ (Appl. Phys. Lett. vol. 83, p. 311 

(2003)) 7]^9\ Ni/Au ^ ^ $H1 Al^f Ag ^aVh]-^ ^a}-^ ^g-Aj] w 

<%<*°l)x\ 70 % «>1^ ukA}5!# <£-g- ^ SUSA^f. 10 0 *C £51 

1HH x^slfe ^.^4. 

ol^xf sf^ 71 #^ 4*fl] 

^H3°l 7HdslJi «ia>^oi ^tflsHS SL*\ ®^ ^l^si-^, 4i*Hl 

Al^ ^7>5l A^-g- ^A^lfe ^S^M HI - V^T ^ ZL *fl 

51*11 i*Kr 71^-, n ^ 4 p*§ ^ n^Hr ^s^M «V51 

4i7Hl ^"71 #3 ^ Me(=Ir, Ni, Pt)/Ag/Ru/Ni/Au 
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<15> >S-7] =-3}-g- HI - S}-W H>51*11 

71 ^5}-^f-# #°]]... 

<16> ol*h i^^r ^1*1 ^^W. 

<17> S. l£r <H|*>1| SL^#^- 7fl2fa]A^ 51*1 

<18> 5.*1€ «r^r ^l, 7l^-(H) ^-ofl ^1^5 nD W £-§-#( 12), 

(13) g p^ ^SJ-^*#(14)^1 343 3 °1 >8-7l p*g ^^-^#(14) #^1 ^ 

^fS^l Me/Ag/Ru/Ni/Au (Me = Ir, Ni , Pt)#^(15)(16)(17)(18)(19)^r ^cflS. ^ 

^BVtf. ^-71 2000 — 5000 A°lZL, 

#7l. Me#(15)£- '200 A °H, Ag#( 16)^1 n^lfe 1000 A ~ 2000 A^ji, #7] 
Ru#(17)^ ^lfe 100 A ~ 800 A?l ti>^S>cf. Ni#(18)^- Au#(19)^ 

T^lfe ^ 1000 A oliflS 5>fe ?H ^^-S>cf. 

<19> ^"71 D^*Hr « 0 V^ o.S.fe Aj-sHo] 71^- ^o\] &*mo_ 

S n*8 ^^ff(12), *^*(13) « p*8 ^sm##(14)-a: -3M 
^^■^(14)* -ft-S. ^ #5^^KICP)S P))Al- ofl^sH 3?;^ lithography 
#3" S lift-off 7j*| ^«fl^ -g-^i^- s^-i- ^SSj-fe 
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4^ -a- 7^4. ^^##(14)^) a^^elfe #^(HCi:H 2 0 = 3:1) p 
^ ^§}-W#(l4)^ io-g- ^ ^ t ^SSVfe 4^ 

-g: *M$r ^i, ^^>^d f^^l (e-beam evaporator)^ ^-^S>J1, Me/Ag/Ru/Ni/Au 
(Me " Ir, Ni , Pt)^#-g- ^tflS #A V *M £-^#^-8: l^t^. A oM 

^fe 1^ E| (rapid thermal annealing) 
afe ^» 5 % ^H 1 - ^TH^ ioo ~ 700 °C*\}*\ 10i£°l# 

<2i> -8-71 ^SHM->|) m-V^ Sr^# ^-*| GaN, InGaN, AlGaN, 

AlInGaNS. o|^o]^i ^o.s.«-E) ^^s] o]^°] ^o] y^^s}-^ , ^7} 

A}^o]o] 7}&, ^21^- ?M 0 l^(SiC) 7}%, 'gejs-(Si) 7}&, o><£ AVs}-#(ZnO) 
71^;, Hl^5)-#(GaAs) 71^: afe «£ ^(gallium phophide)(GaP) 7l^«y 

<22> S. 2fe 500 "C 4hfc, ffl7lo||A) zj-zj- 2^-?V I^s}^ nfl, Me(=Ir, 

Ni, Pt)/Ag/Ru/Ni/Au p^ -3^8 iL<^ZL ^ *$M <g 

<23> £ 3-8: ^ ^71 ^^a)Al ^Sofl uj-^. Me(=Ir, Ni, Pt)/Ag/Ru/Ni/Auiq- 

7).^sl Ni(200 A)/Au(1000 A) p^ S.^*!^ ^s}-* ^Ej-^fl ziefl = 
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<24> 500 TC ^^el -f , 7 X 10" 5 Gcnf ^ ^ ^-8: ^ Si^^. 

^^-1: JL^ <£*\H\ A] 71^2] Ni/Au '£^-3 ^# *)*8>fr M *1 &?}^ 

Me/Ag/Ru/Ni/Au *l^gr ^4 *§^>7}- ^tfl^S ^ ^cffe ?M4. 

<25> ^-^oflA^ 7 fl^a Me/Ag/Ru/Ni/Au tf# p *§ 1^ 

<26> £ 4fe Me/Ag, Me/Ag/Ru, Me/Ag/Ru/Ni/Au ^ ^^af 7l^S} Ni/Au p^§ J2. 

^ 3^ jjj^dq ^ h>a>£ ^ ^^-^14. 470 run 

^l-^^ Me/Ag^- Me/Ag/Ru^ ^-f 75 *14fe , Me/Ag/Ru/Ni/Au^ 

90 %^ ^ wVxj-iE-i- H-El-vfl^cf. ^-=-«flo) ^ 7)^2) Ni/Au ^.^ 

^ Me/Ag/Ru/Ni/Au LED^l .JL*bM-ir ^JlS.^ nfl°- ^^-g- 

<27> £ 5tt 500 °C<>1H 2£-# ^^e)^ ^ <>l*l-°l£r ^^-^-fr ^l-g-s]-^ 

Ir/Ag/Ru/Ni/Au SL^&^$] 
<28> ^71 <H*]eHl xy^ ^'^#3) ^ 3Kb°| nfl-f 

^€ ^ Sicffe ^lW. 1-g: ^*Kr <*^-g- Si- 

ll JL ^ ^7l «a^fi1 ^ ^-^-ol D} ^o>^ ^ ^ 
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m± WW ^-t sVS^Hr iHsfl^, ^ «a*M -f Ag07> ^3*1 

- s ^ asm. 

<29> £ 6^ Me/Ag/Ru/Ni/Au^ Ni/Au ^t"* °l-g-S]-<*l *H*Hel 300 /mi x 

300 /an InGaN LED^l ##^-8: H-E}-vfl zieflH^14. #5^r 

^€ LED^ *&^4r S.^^SLS. q-E|-\fl 20 mA <?l7> ^r 0 lH LED^ 

3.73 V°1H 3.65 VS. ^of^ o_uJ , 16<>1H 31S ^7fl #7>S> 

$t}. u}-e}-A| 7l^Sj Ni/Au ^ cfl^l Me/Ag/Ru/Ni/Au Jl^-i- o_^i ^-g- Af-g- 
^-f, ^^-^#^1 EI - LED 4=-^ H7l ) ^-a]^ 

oo> S 7-4 £8^r Me/Ag/Ru/Ni/Au^]- Ni/Au p^. ^ °l-g-«M 300 

/on x 300 juni InGaN LED^ aj-g- *\<&3[ M-^\fl ziefl^olcf. 

£ 7 tH^r ^ LED^l ^S7> £A>£H 5. 8 tHlfe ^14^1 

< t 1 *It l 2:3 LED A>^lol o^cf . 
<3i> Me/Ag/Ru/Ni/Au ^A}^ _2.^ ^-§- a}-^ ^-f, 20 mA 9l?\ 

LED^I ^ ^ o.l V ^M-^^H, ^ 30 % #7>s>^^. 

<32> nJ-eM, ^ Me(=Ir ,Ni ,Pt)/Ag/Ru/Ni/Au 
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■Br t±± <i^e1 ^ ^ 3#-Sr M-Ej-tflSi^, -&a)oii 13 -90% 

£j jvai-Al-S# i^-El-ifl^cf. ojsis}. Me/Ag/Ru/Ni/Au .2.^ ^^-g- ^-g-«l-^ 

°1 ^Sj-^M m - «>i^l ^ Si^ oj^oi oicf . 
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[3^1] 

iL^ ^ -g-^S. Me(Ni, Ir, Pt), Ag, Ru, Ni.Au ^ W cf#^r 

13 T 1 * 2] 

l^l 

-8-7} Me^ ^Mlfe 5 ~ 500 A, Ag^ n^lfe 100 ~ 9000 A, M n^lfe 
50 - 1000 A, Ni^ tMI^ 100 ~ 3000 A, Au^] ^flfe 100 ~ 9000 A9l ^ 

3] 

#7] (Ni, Ir, Pt) tfl-jl Pd, Au, Ti , Ru, W, Ta, V, Co, 0s, Re, Rh ^ & 
^r, Sfe X]s. cfs 2 #^-^ stfls . A>-g-S}fe ^-g: IR} J>:sL S>fe 

4] 

^7} Ru cfl^a Ir, Re, Rh, Os, V, Ta, W, ITO (Indium Tin Oxide), IZO 
(Indium Zinc oxide) ^-gr ^f-8-*rfe ^^-S, *rfe WitM m - ^ 
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[^T^ 5] 

Ru tfl# Ir0 2 , Re0 2 , Rh0 2 , Os0 2> Ta 2 0 3 , W0 2 -§--8: ^--g^fe s} 
13 T 1 * 6] 

#7} #^ LED^ilsL A}-g-S}fe ^-g- 

^-g- irgiL^ ^sj-^M nr.- #51*11 4^>. 

#^#-8- ^ p^ W^-g-^l 3^ ^sf-^M m- fl-^- 

-§- #5^1 4i7Hl SH^I, 

#71 p^ #^1 Me(Ni, Ir, Pt), Ag, Ru -EMf#-8: ^^^S # 

^7ls. 1*le|sl-fe 
#71 Ru -g-^r# #*fl Ni, Auofl «11^S>fe <§^SRr ^-8: S#SH °1 
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^f-^Hfe «?M-31 IE - V^r S}-^# «K£*)1 di^-Sl *j|2: 
I^Ttf 9] 

§>fe ^7H^ 100 ~ 700 °C°1H 103: «Hr ^SLS. S>fe 

31 HI - 2)-^-§- «o v ^. 
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